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Arradiance MCP Process Overview

Conductive film development

Emissive film development

Device Results 

Arradiance Status vs Milestones

Observations

Outline
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Process

Sample OD 

mm 

Pore 

D(µm) 

L:D OAR 

(nom) 

MCP R 

Target MΩ 

#pores ρ Ratio 

(nom/DUT) 

ARRNom 25 10 40 0.63 100 2.904 x 10
6 

1 

UCB1  25 40 40 0.65 < 500 2.539 x 10
5
 5 

SN1-6 33 40 40 0.65 100, 500 4.424x10
5
 1 

5 

SN 1,2 33 40 40 0.83 100 5.649 x10
5
 5 

MCP 23-44 33 20 60 0.60 500 1.770x 10
6
 0.5 
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Process: conductive film
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Process: Conductive film TCR - Bt < 0.01
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Process: Secondary electron yield & device gain
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Results – Incom 40:1, 40um, 65% OAR
Nov 2009
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Project Milestone 5.1 met 6 months ahead of schedule!

Results - UCB SSL Test
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Results - Incom 40:1, 40um, 83% OAR
Feb 2010
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Results - Incom 40:1, 40um, 65% OAR
Feb 2010
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Results - Incom 66:1, 20um, 60% OAR
March 2010 
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Results UCB SSL Imaging / photon countingTesting: 
S000376 & 372 R~ 414/412 MΩ; Gain 18k/20k @ 1kV
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Pore size < 500nm 

100 – 200 nm NiCr electrode processing (100nm 3 
sigma variation).  

Estimated MCP turn on (unity gain) voltage >1800V. 

Results: Prototype AAO sample from Synkera – March 2010
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Year 1 deliverables

Optimize Arradiance thin film technology process & process equipment to meet 
base performance requirements for LAPR‐TOF glass & small sample AAO 
substrate prototype development.

Work Plan Deliverables:

ALD emissive and resistive films meet gain, resistance & uniformity 
specifications.

Process & test up to 20 Incom & 20 AAO (or glass, depending on 
availability) MCPs.

Proof of Principle Report to the project

Year 2 deliverables

Optimize Arradiance thin film technology process & process equipment to meet 
base performance requirements for batch processing of small format (33mm) 
AAO and Incom substrates.

Work Plan Deliverables :

Report on high surface area production process resistance & gain targeting 
on small format (33mm) AAO and/or Incom substrates of pre-determined 
geometry (up to 3 geometry variations).   

Argonne-supplied substrates [AAO or GCA] coated in a high surface area 
environment.

Report on correlation & optimization of SEE between Argonne & Arradiance
for standard or alternative D2 process.

Final report and test data of all results from high surface area project.

Programmatics
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Large Area -> 8”

DOE SBIR Proposal w/ 
University of Chicago 

Funding from current 
DOE $$$’s?

DOE SBIR Funded! Start July 2010


